SUMMARY A pair of identical twins with cone-rod dystrophy and 1 patient with dominant retinitis pigmentosa are reported who had a peculiar vascular retinopathy characterised by perivenous accumulation of fluorescein in the temporal periphery. Other retinal dystrophies associated with leaking retinal vessels are discussed.
1976
) and retinitis pigmentosa associated with macular oedema (Hyvairinen et al., 1971; Ffytche, 1972) are well known. Dominant pedigrees of cystoid macular oedema have been seen in association with an atrophic macular dystrophy Pinckers et al., 1976;  Notting and Pinckers, 1977) .
Peripheral leaking vessels have been reported in Favre-Goldmann syndrome (Fishman et al., 1976) and in sex-linked juvenile retinoschisis . A case of Stargardt's macular dystrophy with Coats's disease (Deutman, 1975) and a patient with cone dystrophy with leaking capillaries in the posterior pole have been reported . A dominantly inherited exudative vitreoretinopathy with fluorescein leakage predominantly involving temporal retinal vessels has also been described (Criswick and Schepens, 1969; Gow and Oliver, 1971; Canny and Oliver, 1976) .
Recently we studied a pair of identical twins with a severe cone-rod dystrophy and a patient with dominant retinitis pigmentosa, who all showed a similar, bilateral, symmetrical, peripheral vasculopathy of the temporal retina. Fluorescein leakage was demonstrated in all 3 patients, but the miliary capillary aneurysms and exudative, bullous detachments typical of Coats's disease were not seen. To our knowledge the association of cone-rod dystrophy and retinitis pigmentosa with a peripheral vasculopathy of this type has not been reported previously.
Methods
Complete examination including Goldmann contact lens, fundus photography, fluorescein angiography, electroretinography, electro-oculography, and dark adaptometry was performed in Nijmegen. Examination and electroretinography had been previously performed in Rotterdam on 2 patients. These techniques have been described in detail elsewhere (Deutman, 1971; Thijssen et al., 1974) . retinopathy. The macula had a grey-white reflex with loss of pigment (Fig. 1) . The choroidal vessels were not readily visible. The pigment was irregularly dispersed in a fine granular pattern throughout the periphery. The disc was waxy pale, and the vessels were markedly attenuated. No vascular abnormalities or exudates were seen.
Pregnancy had been uncomplicated, as was delivery at 8 months gestation. No maternal infections were noted during pregnancy. No oxygen was given at any time. The child's development had been slow, but progress had been stable. The patient had been studied in Rotterdam 2 years previously, and the examination had shown a typical bull's eye pattern in both maculas. At that time the ERG was sub-normal; the cone system was affected more than the rod system. The patient was unable to identify any symbols on the AO-HRR pseudoisochromatic plates, even missing the initial instruction plate. The patient was able to name correctly the colours on the large saturated panels. Fluorescein angiography in Nijmegen showed irregular loss of pignent and leaking temporal vessels in both eyes (Figs. 2 and 3). Fluorescein accumulated temporally in late stages of the angiogram. The ERG, done in 1976 in Nijmegen, was not recordable, and the EOG was flat. Dark adaptometry and visual fields were not performed.
(2) The twin brother of case 1 is also in an institution and had had loss of vision since the age of 7. No photophobia was evident during the normal. Small, dust-like particles were dispersed throughout the vitreous. The retina showed a finely granular pigment retinopathy (Fig. 4) Retinal dystrophies associated with peripheral retinal vasciulopathy though 3 of 12 siblings had this complaint. Visual acuity was 0-8 in each eye. The anterior chamber and the vitreous were normal. The fundus showed a tapetal reflex with attenuated vessels and a slightly pale optic disc.
The ERG showed a subnormal response with the rod system affected more than the cone system. The EOG was flat. Dark adaptometry was moderately subnormal. The modified D-15 test showed one minor error in the left eye and the 100-hue test showed 81 errors in the right eye and 118 errors in the left eye. No definite axis was noted. Fluorescein angiography showed leaking, staining vessels in the temporal periphery in both eyes (Figs. 7 and 8 ).
Discussion
Retinal dystrophies may be classified according to which photoreceptor is primarily involved. This may be measured objectively with electroretinopathy and electro-oculography and subjectively by colour vision testing and dark adaptometry.
Cone dystrophy is a general, functional classification which includes all the progressive inherited retinal degenerations showing predominant involvement of cone function. The cone dystrophies have been classified by Goodman et al. (1963) , Krill et al. (1973) , and by Franqois et al. (1976) . In all classifications patients with both cone and rod involvements were described.
Patients 1 and 2 have a cone-rod dystrophy in which the cone system is affected primarily and predominantly and the rod system is involved later in the degenerative process. The inheritance of cone dystrophy is autosomal dominant or autosomal recessive; sporadic cases have also been frequently reported (Goodman et al., 1963; Krill et al., 1973; Fran9ois et al., 1976) .
Retinitis pigmentosa is a general classification of retinal dystrophies in which the rod system is affected predominantly and primarily and the presenting symptoms of loss of peripheral vision and poor night vision reflect dysfunction of the rod system. Dominant, recessive, and sex-linked inheritance has been described; sporadic cases have also been frequently seen (Merin and Auerbach, 1976 patient's younger sister also had a cone dystrophy and dilated capillaries, but no fluorescein leakage was seen. Diffuse, generalised permeability of retinal capillaries to fluorescein and cystoid macular oedema are well known in retinitis pigmentosa (Hyvarinen et al., 1971; Ffytche, 1972) . Cases of Coats's disease have also been associated with retinitis pigmentosa. This form of Coats's disease is different, however, from the sporadic Coats's disease, which is seen mostly in young males. Every reported case of Coat's's disease associated with retinitis pigmentosa we reviewed in the literature was bilateral. One of us (A.D.) has, however, seen 2 cases of unilateral Coats's disease associated with retinitis pigmentosa (Fig. 9) .
Five of the 11 reported cases were familial, and over half of the cases were female (Zamorani, 1956; Morgan and Crawford, 1968; Faulborn, 1970, 1972; Witschel, 1974; Lanier et al., 1976; Ayesh et al., 1976 ). Coats's disease is usually unilateral and non-familial (Woods and Duke, 1963; Morales, 1965; Chisholm et al., 1974; Spitznas et al., 1975) .
One case of a unilateral Coats's disease has been reported associated with Stargardt's macular dystrophy and dominant cystoid macular oedema has been reported in which a dominant inherited macular dystrophy is associated with macular oedema and leaking macular capillaries Pinckers et al., 1976; Notting and Pinckers, 1977) . One case of peripheral leaking veins and capillaries has also been reported in sex-linked retinoschisis . Dominant exudative vitreoretinopathy has been well documented. The temporal periphery is predominantly affected by an exudative retinopathy of unknown aetiology. Demarcation lines, nonperfusion on the far retinal periphery, retinal elevation, and vitreal abnormalities are characteristic of this disease (Criswick and Schepens, 1969; Gow and Oliver, 1971; Canny and Oliver, 1976) . Abnormal electrophysiology in cases without retinal detachment has not been reported, and our experience confirms this.
In Favre-Goldmann syndrome 3 cases which showed peripheral leaking veins have been described (Fishman et al., 1976) . Leaking of fluorescein was seen peripherally around occluded vessels in areas of retinoschisis, and the posterior pole showed generalised permeability to fluorescein from the retinal capillaries. Cystoid macular oedema was also present.
The fluorescein angiograms of our 3 patients were very similar to each other. The transmit time of the fluorescein was increased, and the temporal periphery showed venous dilatation, perivenous accumulation of fluorescein, and staining of the venous walls. The retinal vessels of the temporal periphery are also involved in the pathogenesis of retrolental fibroplasia Payne and Patz, 1972) . These temporal vessels are still forming at birth (Cogan, 1963) and are sensitive to the effects of oxygen. In our cases there were no demarcation lines, non-perfused areas, or retinal elevation characteristic of retrolental fibroplasia Payne and Patz, 1972) . Witschel (1974) has suggested that irritating substances might be released by the degenerating retina in retinitis pigmentosa and that this process might cause vascular leakage and the clinical picture of Coats's disease. A similar toxic substance may account for the leaking capillaries seen in our patients with retinitis pigmentosa and cone dystrophy and also seen in other patients with inherited retinal dystrophies and leaking capillaries. This may be a direct effect on the retinal capillaries or an indirect effect via inflammatory mechanisms. We suspect the peripheral vascular leakage is rather common in severe retinal dystrophies but is not seen because the periphery is frequently not examined during fluorescein angiography.
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